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Date: 11/18/03
To: Fluor Hanford
From: EQM, Inc.
Project: 200 Area Source Characterization 200-PW-2 & 4 Operable Unit
Subject: General Chemistry Analysis, Method -Data Package SDG H2307

INTRODUCTION

This memo presents the results of Data Validation on Data Package SDG H2307
prepared by Lionville Laboratory, Inc. (LLI) for General Chemistry analysis. A list of
samples validated along with the analysis reported and the method of analysis is provided
in the following table.

Sample ID Sample Date Media Validation Analysis & Method #

B173W0 7/31/03 Soil C CR 6 3060A/7196A,
pH- 9045C,
O&G 9071A/413.1,
Solids-ASTMD2216-80

NO2NO3IEPA 353.2
(mod

B173W1 7/31/03 Soil C CR:b 3060A/7196A,
pH- 9045C,
G&O 9071A/413.1,
Solids-ASTMD2216-80

NO 2NO3 EPA 353.2
(mod)

B173W2 8/04/03 Soil C CRW) 3060A/7196A,
pH- 9045C,
O&G 9071A/413.1,
Solids-ASTMD2216-80

NO2NO3 EPA 353.2
(mod)

Data validation was conducted in accordance with the BHI Validation Procedure for
Chemical Analysis BHI-01435 and Sampling and Analysis Plan, DOE/RL-2000-60,
Rev. 1, Appendices 1 through 6 provide the following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualifiers
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain of Custody Documentation
Data Validation Supporting Documentation
Additional Documentation Requested by the Client- not applicable
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DATA QUALITY OBJECTIVES

* Holding Times

Analytical holding time requirement are 30 days for chromium (VI), 28 days for
oil and grease, and 24 hours for pH.

All holding times were met.

" Method Blanks

At least one method blank per analytical batch of samples was analyzed. It
consisted of deionized distilled water was processed through each set of the
sample preparation and analysis procedures.

All method blanks fell within acceptable limits.

* Field Blanks

No field blanks were submitted for analysis.

* Accuracy

Matrix spike analyses were used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spikes must be analyzed at least one per analytical batch
and must be taken through the same procedures and added as early in the sample
preparation process as possible. Matrix spike recoveries must fall within the
range of 75 to 125%. If the sample concentration exceeds the spike concentration
by a factor of 4 or more, no qualification is required.

Matrix spikes were analyzed where applicable (i.e. no matrix spike can be
analyzed for pH) and met acceptance criteria

* Laboratory Control Sample (LCS) or Blank Spike Sample (BBS)

LCSs /BSS are also used to measure accuracy. They are analyzed at a frequency
of one per analytical batch. The acceptable limits for the LCS/ BSS are 80-120%

All LCS/BSS met the acceptance criteria except the O&G which has a 76%
recovery which is outside the laboratory limit of 80-120%. Based on the
validation criteria all samples are nondetects and thus flagged UJ.
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* Precision

Duplicate Samples

Laboratory duplicate samples are used to measure laboratory precision and
sample homogeneity. They were analyzed at a frequency of one per batch.
Duplicate samples were prepared at the same time, using the same procedures as
their associated samples. Results must be within a relative percent difference
(RPD) of < 20% for non-aqueous samples.

All duplicate results met these criteria.

Field Duplicate Samples

Sample B173W1 is a duplicate of sample B173W0. All sample-to-sample RPDs
met acceptance criteria.

" Analytical Detection Limits

Reported analytical detection limits were compared against the requirements of
the Sampling & Analysis Plan, DOE/RL-2000-60, Rev 1.

All required detection limits were met except for the oil and grease which is
measured as 667 mg/kg in the method blank and ranged from 685 to 692 mg/kg in
the samples. All the reporting limits are above the SAP requirement of
200mg/kg. Samples are reported as non-detects. Per section 9.7 of the BHI
validation procedure no flags were added.

" Completeness

The data package for SDG H2307 was submitted for validation and verified for
completeness. Completeness was based on the number of data determined to be
valid.

The completeness percentage was 100%

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

See discussion of the LCS.
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REFERENCES

BHI-01435. Rev 0, Validation Procedure for Chemical Analysis

DOE-RL2000-60, Rev. 1 (redline version 4/23/03), Uranium-Rich/General
Process Condensate and Process Waste Group Operable Units RI/FS Work Plan
and RCRA TSD Unit Sample Plan-Includes 200-PW-2 and 200-PW-4 Operable
Units.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI-01435 and
DOE/RL-2000-60.

U - Indicates the compound or analysis was analyzed for and not detected in the sample.
The value reported is the sample quantitation limit corrected for sample dilution and
moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the sample.
Due to a minor QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data was usable for decision making purposes.

J - Indicates the compound or analyte was analyzed and detected. Due to a minor QC
deficiency identified during the data validation, the associated concentration is an
estimate, but the data was usable for the decision making purposes.

BJ - Applied to inorganic analyses only. Indicates that the analyte concentration is
Greater than the IDL but less than the CRDL and is considered an estimate.

R - Indicates the compound or analyte was analyzed for, detected and due to identified
major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the sample.
Additionally, the data is unusable due to a major QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The data may
not be valid for some specific applications (i.e. usable for decision making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid for some
specific applications (i.e. usable for decision making purposes).

6



Appendix 2

Summary of Data Qualifiers
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DATA QUALIFICATION SUMMARY

8

SDG: H2307 REVIEWER: DATE: 11/12/03, 11/22/03 PAGE 1 OF 1
I MAH/MSM

COMMENTS:

SAMPLES QUALIFIER COMPOUND REASON
AFFECTED
B173W0 UJ Oil and Grease LCS
B173W1
B173W2



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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VLl

Client: TNU-HANFORD F03-006 H2307
LVL#: 0308L133

INORGANIC NARRATIVE

W.O.#: 11343-606-001-9999-00
Date Received: 08-08-03

1. This narrative covers the analyses of 3 soil samples.

2. The samples were prepared and analyzed in accordance with the methods indicated on the
attached glossary.

3. Sample holding times as required by the method and/or contract were met

4. The results presented in this report are derved from samples that met LvLI's sample
acceptance policy.

5. The method blanks were within the method criteria.

6. The Laboratory Control Samples (LCS) were within the laboratory control limits with the
exception of 03L0G037-MB1 for Oil and Grease that was below the control limits of 80-
120% at 76.2% (the assoiated matrix spike reovery for Oil and Grease was at 102.0%).

7. The matrix spike recoveries for Nitrate Nitrite, Oil and Grease and Chromium VI were
within the 75-125% control limits.

8. The replicate analyses for Nitrate Nitrite, Oil nd Grease, Percent Solids and Chromium VI
were within the 20% Relative Percent Difference (RPD) control limit

9. Results for solid samples are reported on a dry weight basis.

0. I certify that this sample data package is in compliance with SOW requirements, both
technically nd for ompleten ess oter than the conditions detailed above. Release of the
data contained in this hard copy package has been authorized by the Laboratory Manager or
a designee, as verified by the following signature.

lainDaniels Date
Laboratory Manager
Lionville Laboratoiy incorporated

133
heresolapresented inthisrepRetedtot aaytkalestingsacondito oitamp s poareceptadd ngstorage. Al pages of this repoe (4 o60e t2

12
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Appendix 5

Data Validation Supporting Documentation
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Appendix A - BHI-01435
Data VA ~aj tion Checklists Rev. 0

GENERAL CHEMSTRY DATA VAMDATiON CHECKLISTS

3. BLANKS (LevelsB,C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, ) .............. .. ..... Yes No A
ICB andCCB results acceptable? (Levels D, E)............. .. Yes No /A

Laboratory blanks analyzed?__... . . . . .. ... .. .  N o N / A

Laboratory blank results acceptable? . ................ ... ... . ! jNo N/A
Field blanks analyzed? (Levels C, D, E)... Yes ( N/A
Field blank results acceptable? (Levels C, ID, B) Yes No
Txanscription/calculation erors? (Levels D, E) Yes No(

comments:

atober A-23

18

4., ACCURACY (Levels C, D, and E)

Spike samples analyzed?_ ..... . .... No N/A

Spike recoveries acceptable?...
Sike standards NIST traceable? Levels D, E) Yes No@)

Spikestapdards expfred?(Levels), ..... Yes No6O
LCS/BsS samples analyzed?, .... No N/A

LCS/BSS results acceptable. Yes N/A
Standards.t..ceable? (LevelsB)s........... ............ .. ........... ......... Yes .. o...

Stdeares aced? (Levs.. .) . Yes NoN/A

Transcription/calclation eror ?(Levels , E) Yes No

Pernrance audit sample(s) analyzed? ....... ....... ............ ...................... Yes No

Performance audit sample results acceptable? Yes No

C -mets//te e s>nr e

/ A/Abr /44<$rzt6 69tGhc
o Las ax

Data Vado bAr u

1 1



Appendix A - mB1435
D idation Checkllist Rev.)

GENERAL CHMSTRY DATA VALIDATION CHECKLISTS

5 ?RECISION evekgn nas

..... . ... . . . .t No NIA

-........ .. .ccep..b..? .... N N/A
M $MI stadrsNi ieabe ~ e\E - sN

Fie duplicate RPD Nies accept .. . . . ... . .......
Field spliRPI)f vies accepable? ..... .. Yes No
TrAW~iptio vtion enom? (LD,)... ...... .s No

6. EOLDING TjS lantes

Ss wtp d = ? ............ .4......No N/A

Otobr 200

19

A-24
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Appendix A - BMI-A1435
Data Validation Cheekbists Rev. 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses?.................. ...... N........................ _...o... ._ ._.. N N/A

Rresuhs supported i the raw data?(Levls D, ) ....... ................. ......... A.................................. Yes

Samplespmpedyprepared? (Levels D, E) ...... ..... ...................... Y.............. ........................ Yes No
Deteon limitsneetRDL? .......... ................... Y......A......................................... .................. Yes NA
Trwnscriptio/calUelation erors? (LeVeCsD, )..............._.................................................,. ...... Yes No

Comments:

.A0crnxafA-P ARY) Atz 1 t9A X//ro

October20002

20

A-25
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Appewdix A - BHI-01435

DV a vandaton ICCKISLs Rev. 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

Cormnents (attach additional sheets as necessar):

A-26

21



Date:
To:
From:
Project:
Subject:

November 14,2003
Fluor Hanford Inc.
EQM
PW-2, 216-A-36B Borehole (C3248/C4160)
Radiochemistry-Data Package No. H2307

ilk-T

A20

INTRODUCTION

This memo presents the results of data validation on Data Package No. H2307 prepared
by Eberline Services. A list of samples validated along with the analyses reported and
the method of analysis is provided in the following table.

B173W0 07/31/03 Soil C See note I
B173Wl 07/31/03
B173W2 08/04/03

1- Gamma Spectroscopy, alpha spectroscopy (U-iso, Pu-iso, Th-iso), Am-241, Np-237, Total-U, Tc-99,
Sr-89, 90 (Total), C-14, 1-129, Ni-63, H-3.

Data validation was conducted in accordance with BHI validation procedure, Data
Validation Procedurefor RadiochemicalAnalysis, October 2000, BHI-01433, Rev. 0 and
the Uranium-Rich/General Process Condensate and Process Waste Group Operable Unit
RI/FS Work Plan and RCRA TSD Unit Sampling Plan, DOE/RL-2000-60, Rev. 1.
Appendices 1 through 6 provide the following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client- not applicable

DATA QUALITY PARAMETERS

. Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the validity
of the results. The maximum holding time for radiochemical analysis is 6 months.

All holding times were acceptable.

1



0 Preparation (Method) Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the minimum detectable activity (MDA),
the following qualifiers are applied: All positive sample results less than five times
the highest blank concentration are qualified as estimates and flagged "J"; sample
results below the MDA are qualified as undetected and flagged "U"; samples results
above the MDA and greater than five times the highest blank concentration are not
qualified.

For Eu-154, the blank results were reported as "U", but the reported MDA was
greater than the RDL. In those cases, the MDA's were used in the data evaluation
criteria for the blanks. Based on the evaluation, "J" qualifiers were applied for Eu-
154.

Field Blank

No field blanks were submitted for analysis.

Accuracy

Accuracy is evaluated from laboratory control sample (LCS) or blank spike sample
(BSS) batch samples and spiked samples from the analytical batch. Measured
activities are compared to the known added amounts. The acceptable LCS or BSS
and matrix spike (MS) recovery range is 65-135%. In addition, samples may be
spiked with a radiochemical tracer to assist in isolating the radioisotope of interest
with the yield of the tracer being used in calculating sample activity. The acceptable
range for tracer recovery is 20% to 105%. Spike sample results outside the above
ranges result in associated sample results being qualified as estimates, or not
qualified, depending on the activity of the individual sample. Results are rejected for
LCS/BSS recoveries of less than 30%, tracer recoveries of less than 20%, and tracer
recoveries of greater than 115% for detected results.

All LCS accuracy results were acceptable.

Due to the lack of a matrix spike analysis for C-14, and because no tracer or carrier
was used on the C-14 analysis, all C-14 results were "J" flagged.

2



. Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD) between
the recoveries of duplicate matrix spike analyses performed on a sample in the
analytical batch. Precision may alternatively be assessed using unspiked duplicate
analyses performed on a sample in the analytical batch. If a duplicate sample was not
analyzed, qualify all associated sample results as estimated (J, UJ). If the sample and
duplicate concentration are both >5xRDL and the RPD is >20% for water samples
(>35% for soil samples), qualify all associated sample and duplicate results as
estimated (J). If both sample and duplicate results are non-detect, no qualification is
required. If either or both of the sample and duplicate sample concentrations are
<5xRDL, the above RPD criteria do not apply and the range of the sample and
duplicate concentrations must be evaluated as follows:

. If the range in concentration between the sample result(s) or quantitation
limit(s) are <RDL unit for water samples (<2xRDL units for soil samples), no
qualification is required.

. If the range in concentration between the sample result of quantitation limit
are >RDL unit for water samples (>2xRDL units for soil samples), then
qualify all associated sample results as estimated (J). Non-detects are not
qualified.

All duplicate results were acceptable.

Field Duplicate

Samples B173W0 and B173W1 were field duplicates. The RPD's are calculated
when both the sample results and the duplicate results are greater than 5X the analyte
specific RDL. All calculated RPD's were acceptable. In addition, if either the sample
or duplicate is less than 5X the analyte specific RDL, the range of the sample and
duplicate concentrations must be evaluated. The ranges for Ra-226 and Ra-228
exceeded the criteria of 2X the RDL.

As per the data validation procedure, data qualifiers are not required for field
duplicate RPD's. The information is provided to alert data users to uncertainties in the
data set during decision making.

* Detection Levels

The reported MDA's exceeded the RDL's for Co-60, Ra-226, Ra-228, Eu-152, Eu-
154 and Eu-155 for all of the samples. The reported MDA exceeded the RDL Cs-137
for sample B173W0. As per the data validation procedure, no qualifiers are required
to be applied to the data.
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a Completeness

Data package No.H2307 was submitted for validation and verified for completeness.
Completeness is based on the percentage of date determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

* Due to blank results exceeding the data validation criteria, "'" qualifiers were applied
to Eu-154, for all samples.

- Due to the lack of a matrix spike analysis for C-14, and because no tracer or carrier
was used on the C-14 analysis, all C-14 results were "J" flagged.

REFERENCES

Data Validation ProcedureforRadiochemical Analysis, October 2000, BHI-01433,
Rev. 0

Uranium-Rich/General Process Condensate and Process Waste Group Operable Unit
RI/FS Work Plan and RCRA TSD Unit Sampling Plan, DOE/RL-2000-60, Rev. 1.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI statement
of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable for
decision making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due to
a minor QC deficiency identified during the data validation, the associated
concentration is an estimated, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the date are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

6



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

8

SDG: H2307 REVIEWER: DATE: 11/14/03 PAGE 1 OF 1

COMMENTS:

SAMPLES QUALIFIER COMPOUND REASON
AFFECTED

B173W0 J Eu-154 Blank
J C-14 No matrix spike

B173W1 J Eu-154 Blank
J C-14 No matrfx spike

B173W2 J Eu-154 Blank
___ I C-14 No matrix spike



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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EBERLINE SERVICESIRICHMOND
SMWLE =LIVRY GROu9 12307

7S62-001 alawo
DATA SHEET

SDG 7S62 Client/Case no Hanford SDQ H2307
Contact Melissa C. mannion Contract No. 630

Lab sample id P308042-01 Client sample id B173WO -
Dept sample id 75G2400 Location/Matrix 216-A-3fa (C4160 )

Received 08/08/03 Collectad/Weight 07/31/03 07:30 264,31:u
% solid 95 . CustMy/SAF No F03-006-201 P03-O06

RWLT 2d BAR DA RDL Q -ALX.

AATV C" so pci/g (COUNT) pCi/g pti/g 12n TsZT

Tritium 10026-17-8 10-0 0.36 0.24 400
Carbon 14 14762-75-5 0-100 1.6 2.7 50 U5 c
Nickel 63 13981-37-8 -0,786 1.3 2,2 30 XI L
Total Strontium SR-RAD 102 2.2 0.38 1.0 SR
Technetium 99 14133-74-7 -0.042 0.23 0.56 15 TC
Thorium 228 14274-82-9 0.579 0.26 0.25 TH
Thorium 230 14269-63-7 0.418 0.26 0.25 1.0 TH
Thorium 232 TH-232 0.410 0.26 0.25 1.0 TH
Total Uranium (Ug/sg 7440-61-1 2.52 0.29 0.007 1.0 U T
Uranium 23J/234 U-233/234 3.87 0,76 0.20 1.0 U
Uranium 235 15117-96-1 0.096 0.13 0.25 1.0 U U
Uranium 238 U-238 1.56 0.46 0.20 1.0 U
Neptunium 237 13994-20-2 0,042 0.085 0.1A 1.0 U NP
Plutonium 238 13981-16-3 0.035 0.11 0.19 1.0 U PU
Plutonium 2391240 P1-239/240 0.368 0.18 0.13 1.0 PU
Americium 241 14596-10-2 0,194 0.15 0-19 1.0 AM
Iodine 129 15046-a4-1 -0.080 0.42 0.95 2.0 U I
Potasaium 40 13966-00-2 19.4 1.8 1.0 GAM

cobalt 60 10198-40-0 0.290 0.11 0.11 0.050 GAM
Tin 126 15032-50 5 U 0.20 U GAN
Cesium 134 13967-70-9 U 0.11 I GM
CeatUM 137 10045-97-3 2.56 0.17 0.13 0.10 1Am
kadium 226 13982-63-3 0.743 0.19 0.1a CAM

Radium 228 15262-20-1 125 0.49 0.44 Apm

Europium 152 14683-23-9 U 0, 23 0.3.0 U GAN
Europium 154 15585-10-1 U 0.30 0.10 U GAM

Europium IS- 14391-16-3 U 0.27 0.10 U GAM

Thorium 228 14274-82-9 0.796 0.098 0.10 GAM

200-PW-2/200-PW-4 00-Borehole Soil

DATA SHrxs
Page I.

Page 16

Vt 1I~IMJU3

10

Lab id BBRlME
Protocol Hanford
Version Ver I.

Form =-W -
Vers ion 3I..

Report date 09/19/03



EBERLINE SERVICES/RICHMOND
SMWUL DZZVGRY G U23 52)07

7562-001
DATA SHEZT',

8173W0
C ont

SDG 7,592 Client/Cade a* Hanford UD 2392
contact Hellsa C. Ma-c- Coutract 40. 6210

Lab cample id A308042-01 C1i00t Sa0PIC id B173WQ,
Dept eAMple id 7U201 140tion/matrix 2j,6-A-36M. jC4,16,) LI

Received 0a/0/iaa Collected/Waight 07/31/02 0743 's. 4 S
t solidn R .A Custody/S No N M 703-006-201 fl3-20i.-

R mT 2# =A un mL QU=LI
AMALTIR CM ND pCi/g (COONTI p01/; pC FIBRS "NST

Thorium 232 TH-±32 1.15 0.45 0.44 GA
UraniUM 235 15117-96-1 U 0-50 GAM
Uranium 238 U-238 U 12 U - AM
Americium 241 14596-10-2 U 0.33 GA

200-4-2/200-1-4 OU-Rorehole Soil

UATA SHUTS
Paga 2

snUMZar DTa SRCTC1*
Page 1V

11

Lab id BRw.E
Protocol Hanford
Version ;-,9

Vorn DVMrDt
Version .j.

Report date 0919



EBERLINE SSRVICES/RICEMOND
SALETA DELIVERY GROUP g2307

DATA SHEET

SOG 7562
clnntart Melissa C. Manni

Lab §ampl id 2308042-02
Dept sample id 7562-002

Received aa/oI/03
w sc1±48 P.E,

Client/Case no lanfqrd
Contract No. 630

Clint sample id B173W1
Location/Matrix 21-&

Collected/Weight .§7/LI/D
Custody/SAP No 703-006

SD0 H2307

3 014 6030
~-2O1 Pna-coG

SOLID

200-PW-2/200-PW-4 OU-Borehole Soil

DATA SHEERTS
Page 3

aUN ARY DATA sUCTION
Page IS

7IS2-002 817311

RESULT 2 NEtR MDA RDf. QUALI-
AMALTTX CAS no pCi/g (CoB=) pci/g pC±/g Wr- 0 TST,

Tritium 10028-17-8 12,4 0,40 0.25 400 H
Carbon 14 14762-75-5 0.247 1.7 2.8 50 U C
Nickel 63 13991-37-9 -1.68 1.4 2.4 30 VMI L
Total Strontium SR-RpD a7.4 2.0 0.37 1.0 SR
Technetium 99 14133-76-7 0.083 0.27 0.57 15 U TC
Thorium 228 14274-92-9 0.293 0.20 0.25 TH
Thorium 230 14269-63-7 0.520 0.26 0.25 1.0 TH
ThoriuM 232 TH-232 0.813 0.33 0.25 1.0 TH
Total Uranium (ug/g) 7440-61-1 1.49 0.17 0.007 1.0 T
Uranium 233/234 U-233/234 2.31 0.54 0.21 1.0 7
Uranium 235 15117-96-1 0.097 0.13 0.25 1.0 U U.
Uranium 2AS U-238 1.02 0.34 0.21 1.0 U
Neprunium 237 13994-20-2 0 0-092 0.14 1.0 1P
Plutonium 239 13091-16-3 0 05; 0.052 0.20 1.0 U PU
Plutonium 239/240 PU-239/240 0,414 0.21 0.20 1.0 PU
Americium 241 14596-10-2 0.051 0.10 0.20 1.0 U A4
Zpdine 129 15046-94-1 -0.051 0.36 0.82 2.0 U I
Potassium 40 1396G-0Q-2 16.1 6.2 0.89 CAN
Cobalt 60 10190-40-0 0.246 D.10 0.10 0.050 GAN
Tin 126 15832-50-5 U 0.11 UA0
Cesium 134 13967-70-9 U 0.10 GAM
Cesium 137 ,0045- 97- 2.55 0.12 0.090 0.10 GAN
Radium 226 13982-63-3 0.456 0.24 0.16 GAM
Radium 228 15262-20-1 0.544 0.44 0.32 GAM
?uropium iS2 14683-23-9 U 0.19 010 U GAM
Kuropivm 154 15585-10-1 U 0.26 0.10 uS GAM
Europium 155 14391-16-3 U 0.17 0.10 U GAM
Thorium 228 14274-82-9 0.753 0.19 0.14 GAM

\25 IIIiLh(03

Lab id EBRmL
Protocol gmfor4
Version Ver tL.6

Form DV-DS
Version 3.06

Report date Oq/19/03
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7562-002

RBBRLINE SBRVICES/RICMOND
B&APLR DELIVERY MEOP 22307

DATA SHEET,
3171WI

cont

SDG 7562 Client/Case no Hamford nD U27
Contact Melissa CC t nfion Contract No. £30

Lab sample id R300042-02 client sample id 1Shawl
Dept sample id 262-Q2 Tocation/Matrix 216-A-3da (C4160) - se1

Received 08(09/03 Collected/Weight 07/31/03 07130 20L2 E
- solids qfiA Custody/SAP Ko f0l-00-201 P22-006

RESULT 2a ERR IWA RDL QUAX-
ALmALT CAB so pCi/q (CCUNT) pC±/g pCi/g flER5 TEST

Thorium 232 TH-232 0,S44 0.44 0.32 GAM
Uranium 235 15117-96E' U 0.27 U GAM
Uranium 238 U-238 0 9,6 U GAM
Americium 241 14596-10-2 U 0.11 U CAM

200-PW-2/200-PW-4 0U-Sorahole Soil

DATA SNEETI
Page 4

SUMT DATA STEfNo
Page 19

13

Lab id BRXMB
Protocol Hanford
lersion flL.L2..

Form M-PS
Version 3.06

Report date 09119/03



ZD RA XNt vBRV ICc $JR tCHMkON
DflZZ 6 ptt4I.Vl M 2307

DATA, SRET
B173a

,SDG 4562 ClIernt/vnjre nio _________________7

Contact M1Le a an contraet . f

Lab nampte Id UMRO42-.6 tliek semplo AR I"73W2
£kp+- gample it? 25fl&s flit! A PTflft/{t~ 1 sAg 34 I 4n 1_ -

RceivCd nB/OR/Li co-Lat ed4Ineiq CS/U4!02 tIk,2 ima
5 i 4-lcl 9 2~ Cnatady/SA4fl I-?_03-9-2.A1 -7

RZUDIa 1s UitR 0k flL QUALZ -

Janang g~ w Ct/g 1cu14r) pct~jg pCIfl nfipl TaIm

' CAAKn A4 .'55

Nikl61 13981-3 7-4
Toa1 Strtntum -90-RAD1

Trochnetium fl9 i1433-24-2
~thdrium 21Zf .434-29

lbcrIlum 230 T

tt2dum 324/
UUnru 23 15fl7- 6-L
ur4"Im 123 i-%

Rafn1ium 25 13994- 2-
Flu -1-S-10

MrUi(tst t.1l. JASS6-204
todine129 M4-4-1

vtr~anium 40 i6-02
Colntlt 6' SO9-49
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CesIof 437 1'49 3
Radium 226153-03

FJIurOviuM 152 14603-23J-5
Euraoptum 154 15-01
E urfrpua5 0 63
Ticd±u 222 1t374-42 -9

21Jt2J.'01011941
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EBERLIVE SERVICBS/RICHMOND
""ISK DELIVERY QROUP 12307

DATA SHEET,
3173W2

c0nt

SDG 7562
Contact Melissa C. Mannion

Lab sample id PlftDf42z
Dept sample id 156g- 3

Received 080/9103
I solids 9712

Client/Case no Hanford SDG H2307
Contract No. 630

Client sample id 1173W2
Location/Matrix 216-A-36l (04160) SOLID

Collected/Weight Qj0gj 1-j 290.9
Custody/SAP No FO3-006-201 F030

RxgtMD 2d ERR
pCi/g (COtirJ)

RDA ROL QUZx-
pC±/g pCi/g ?ZNRS

Thorium 232 TH-232 1113 0.35 0.36 GAM
Uranium 235 15117-96-1 U 0.23 U GAM
Uranium 238 U-238 U 10 U GAM
Americium 241 14596-10-2 U 0.18 U GAM

200-PW-2/200-PW4 OU-Borehole Soil

DATA urETrs
Page 6

suMaRt UATA SCTou
Page 21

15

7562-003

A.LxxTR CAB ND ThST

Lab id ESPZA=
Protocol Hanford
version V 1.

Form DV- DS
Version jj6

Report date 09/19103



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Eberline Services
W.O. No. R3-08-042-7562

Fluor Hanford Inc.
SDG H2307

Case Narrative Page 1 of 2

1.0 GENERAL

Fluor Hanford Inc. (FH) Sample Delivery Group H2307 was composed of three solid
(soil) samples designated under SAF No. F03-006 with a Project Designation of: 200-
PW-2/200-PW-4 OU - Borehole Soil Sampling.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Eberline Services Sample Receipt Checklist.

2.0 ANALYSIS NOTES

2.1 Tritium Analyses

No problems were encountered

2.2 Carbon-14 Analyses

No problems were encountered

2.3 Nickel-63 Analyses

No problems were encountered

2.4 Total Strontium Analyses

No problems were encountered

2.5 Technetium-99 Analyses

No problems were encountered

2.6 Iodine-129 Analyses

No problems were encountered

2.7 Isotopic Thorium Analyses

No pFoblems were encountered

2.8 Neptunium-237 Analyses

during the course of the analyses.

during the course of the analyses.

during the course of the analyses.

during the course of the analyses.

during the course of the analyses.

during the course of the analyses.

during the course of the analyses.

No problems were encountered during the

2.9 Isotopic Uranium Analyses

No problems were encountered during the

2.10 Total Uranium Analyses

course of the analyses.

course of the analyses.

No problems were encountered during the course of the analyses.

17



Eberline Services
W.O. No. R3-08-042-7562

Fluor Hanford Inc.
SDG H2307

Case Narrative Pane 2 of 2

2.11 Isotopic Plutonium Analyses

No problems were encountered during the course of the analyses.
2.11 Americium-241 Analyses

No problems were encountered during the course of the analyses.
2.12 Gamma Spectroscopy Analyses

No problems were encountered during the course of the analyses.

Case Narrative Certification Statement

"I certify that this data package is in compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of
the data obtained in this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature."

Melissa C. Mannion
Program Manager

Date

18
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Plateiau Project

- Auahes/bohansen -

Agnatlon
#2/20flf-PW4 01U. -florehole Snil Snonpling

I.CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Company Contact

LC Hultxom

Sampling Location 1 A41
216-A-36B (CA4M - 89 592

Telephone No.
373-3928 A67

Project Coordinator
numcr, sJ
SAF No.
F03-006

S03-006-202 j-PS I of I

PriceCode 8N

AirQuality F]

Data Turnaround

45 Days
WWOP O - Boeoe i amln

Y ChaestNo. 4 gI & - 5 Field Logbook No.
HNF-N-3361

COA
117504PSIO

Method of Shipment
Federal Express

Shipped To 81 OfLadlog/r M1No
BEELINE SERVICES(Formerlyt MA) :3Z

POSSIOLE SAMPLE HAZAUDS/REMARKS

'R .-O '''bo w- Cool 4C t Nowe NOO Nao
- Ptescrvation Nn

Special Handling and/or Storage 
of container OG

No. of Container(s) -

Volume 60 60at 60ML 6m!,

.- 353.2 I& Spela Slndal-t

SAMPLE ANALYSIS

Sample No. ~ i Sample Dare SamPle Time Set~(~aS~tm2hTtu

8173W2 SOIL , 0-

CHAINOF POSSESSION Sign/Print Names SPECIAL INSThUCHONS Matrix

Relinquedy/enovedFrm Dateffew Reonived By/StoWdla Dale/Fime fo lab is to anchva detection limitof50.0pCig forC-14. MI aokaoowlfrges bsM holding limes (less
VMO?{01 t 611(h A177 0 tha l 14 days)may not be met by the lab due to the rdi chameteristios.

RelioquisdByRtemawdFrom Datefhma Received By/Stored In D2tbme Ok M 6 (1) Gomn' Speotroscopy {Ccsim-137, Coba(-60,Eumpium-152,Eaopin-154, Euopium-155}; sr~a
Pr~n' t2 lvr2e 2 7o Z9 fy5fl0'fbVO1 47d Gamma Spec Add-on (Cesiom-134, kadium-226,.l6diom228, Tim-126); Total Umanum;Miiun Wm

dReo R- ( 2) Techneliwu-6;Slntium-9S0 - Total Sr IsotopioThorium (Thodom-232); Carbon-14; lodiw-

Re 3 uishedBy om CC)n fcly/Stotedat/bte

2k2 6 129; Nikel-63; Nocptniui-237 a, Iw

Relinquished ly/Rcmovcd Fom n rd D/

R=E,,wayiw,dF ft-IOI keceived n

FI~~~eeie~yMa MMLERcevd 3 TbDameiaLAOATORY R""l~BY tw1 Dorrm
SECTON

Ma SA PispwJ Method Dispos - Date/lme
DIMPOSMON

I'~)
0

^) (-76-4 z_



Appendix 5

Data Validation Supporting Documentation

21



BHI-01433
Rev. 0

APPENDIX A

RADIOCHEMICAL DATA VALIDATION CHECIMST

RADOCHEIvCA L DATA VAIDATION CHECKIST

VALEATION
LEVEI I:

PROJECT. a I 4-A- 56 eW t DATAPACKAGE:E~N

VAUDATORA LAB- IATE

CASE: SD0 QQ36
ANALYSES PEZFORMED

I Completeness ........ ............ ......-............. ................... ...C N/A

Technical veificaUon forms pre set? .. Yes No(

Coitunents___________ __

2. Initial Calibration (Levels D, E) . ............................... ....... N/A

Instminents/detectors calibratd?. ................................... Yes No N/A

Initial calibration acceptable?..................... Yes No N/A

Standards NIST traceable?.......................... ......... Yes No N/A

Data V1kMrtron Pncedrefor Radiachemotcd Analys
October 2000

22
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Appendix A - Redfrcheminal Data Vadaam Checklist
B1I01433
Rev. 0

Standards Expired?--- ... yes No N/A

Cakculatii check acceptable? .. Y.. . ............... . . ... ............ ..Yes No NI/A

3. Continuing Calibration (Levels D, E).... ....... N/A

Calibration checked within required frcqueucy? ... .Yes No N/A
Calntion check acceptae .. ...... ........ ....... Yes No I/A

Calibratiop check standards traceable. Yes No N/A

Calibratop check stsndnds expired? ......... .Yes No N/A
Cakclation check c Y....... . Yu No N/A
Comments: 

_

4 BHckground Count (Levels D, E) .A......

Backgwund Counts checked within required frequency ......... Yes No N/A

Bakgrid Counts acceptbe? ....... ............ Yes No N/A

Calcum n check acceptable? ....... ....... Y No NA

Ociobcv 20W0 A-2

23



BH411433
A gndix A - Radiethemical Data Validatio4 Checklist Rev. 0

S. BDankb (Levels R, C, D), E).... .....-.--...-..--........... .. .................. N/A

Metbod blank analyzed within required frequency?................ ... No N/A

Method blank results accepuable? ......... .............. ........ No N/A

Analytes detected in method blank? .Y.. ... ......... ......... No N/A

Field blank(s) alyzed? ............................. .-. Ye( N/A

Field blank results acceptable ........... ..... Yes N/A

Analytes detected in field blank(s)? .. . . . . . . . . . - ... . . . .. . Y es N o NI

Transcdption/Ca tation Ezrors? (Levels D, E) ............ .... ... Yes N N

4j- PS iy 0 1.1

6. Laboratory Cof? Samples or Blgnk Spike Samples (Levels C, D, E) ........ 0 N/A

LCS /M0 analyzed within required frequency? ........ 6 No N/A

LCS/BSS recoveries acceptable?........ .... --- ... . ..... Yes NoN/A

LCS/BSS traceable?(Levels DX) ........................... es No< &
LCS/BSS epired?(Levls ,$)... ..... . ........... N.......... Y

LCS/$SS levels correct? (Levels D,) ...... ................ Yes No

Transaipdon/Calculation Erros? (Levels D, B) ...................... Yes No

Comments: Mo koh\or

7. Chemical Carrier Recovery (Levels C, 1), l{)................. ....... 0 N/A

Chemical carier added? ... Yes. N/A

Chemical recovery acceptable?..... -No N/A

Chemical ca-rier traceable? (Levels D, E ) .................... Yes No6

Data Validadon Procedefrr Radiochemicaj AnafI
oter 20D A-3
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Chemical caier expired? (Levels D, E) .Yes No(9

Trnscuiption/Calculation anr? (Levels D, E) . . . . . Yes No

S. TracmRecovery (l4vels C, D. ) . . .f NIA

Tracer added? ............. ... ............ . . ...... (.' No /A

TrAer recovry acceptable? ...-................................. C No N/A

Tracer traceable? (Levels D, ..)...... ........... .. ...-.. Yes No

Tncer expired? (Levels D, E) .. ... ..... . .. Yes No

Transeription/Calculadoa ermrs? (Levels D, E)-.. -. . .. Y.. . .. . yes No
Comments:

9. Matrix Spikes (Levels C, , E) ... .. ........ 0 N/A

Matrix spike analyzed?........-.......... . . ...... Q No N/A

Spike recoverica acceptale? .. No N/A

Spike somee Urccable? (Levels D,. ....... ......... ..... .. Y No

Spike source expird? Levels D, E)..... .. ........... ..... Yes No(

Transcription/Calculation Exron? (Levels D, E) ........... .............. Yes NOG

Comments: (AA Ouz y

Daw Vadatin PmcWurfir dwaochmnal nalywis
Octocr 200* A-4
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10. Dupheates (Levels C, D, E) ..... .............. .. N/A

Duplicates Aunlyzed at reqwrd fIMquy?. .............. -. ..... No N/A

RPD Values Acceptable?......... 43~ No N/A

Transcription/Calculation Erors? (Levels D, B) . . ...... ...... Yes No0
Comments: PC

11. Field OC Samples (Levels C, D E) ......... ........................ ......... NIA

Fiel dupcate sample(s) analyzed?/ .... A.................. A
Field duplicate RPD values acceptable? ......... Yes No N/A
Fnld split s le(s) a.a.. ....... YsNC

Field split RPD values aeptable? Yes No 9
Perfocmancc avdft sample(s) analyzed? . ...... Yes No

Performan audit sample rt a pable? . ......... Yes No,;

Comments: {} j b %WCC

12. Holding Times (AU1 levels)

Are sample holding tne accept.bl .......... ..... j.. No N/A

comments

ctae raM'nn Phcdr A-r adikekai Anayukr
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